We assigned the microwave spectrum of l,l-dichloro-2,2,2-trifluoroethane in its vibrational ground state using a pulsed molecular beam microwave Fourier transform (MB-MWFT) spectrom eter. For the 35C1, Cl-isotopomer the rotational constants were found to be .4 = 2105.7098 ( 
Introduction
In the course of our studies on halogenated alkanes we found l,l-dichloro-2,2,2-trifluoroethane (CHC12CF3) an interesting molecule, whose spectrum was to our knowledge unassigned. It is also of interest as a substitute for chlorofluorocarbons (CFC). Ex pecting a very dense spectrum crowded with many lines from highly excited rotational and vibrational states we decided to record the spectrum using our molecular beam microwave Fourier transform (MB-MWFT) spectrometer where, due to a very low rota tional and also low vibrational temperature, such per turbations are usually avoided. Due to a very characteristic chlorine quadrupole hyperfine structure (hfs) the assignment turned out to be rather easy and was finally done in less than one week.
Experimental
All measurements were carried out using an MB-MWFT spectrometer [1] with automatic scanning fa cilities. A sample of 1-2% l,l-dichloro-2,2,2-trifluoroethane in argon at a stagnation pressure of 5 • 104 Pa (0.5 atm) was used throughout. l,l-Dichloro-2,2,2-trifluoroethane was obtained from Hoechst AG, Frankfurt.
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Analysis
We started our experiments with a spectrum roughly predicted with rotational constants obtained from estimated structural parameters. A correspond ing Fortrat diagram is given in Figure 1 . The chlorine hfs was predicted with coupling constants adopted from molecules with similar nuclear environment. Af ter scanning a total of 2 GHz at various areas between 7.5 and 14.2 GHz all lines were remeasured in the high resolution mode of the spectrometer and identified by a-type spectrum c-type spectrum Table 1 . 
11901.664 -1 their hfs. A list of some selected frequencies [2] for both the 35C1,35C1 and 35Cl,37Cl-isotopomer are presented in Tables 1 and 2 , respectively. Since almost all hyper fine components were considerably broadened or even split by spin-rotation coupling of three fluorine nuclei, the center frequencies of the hyperfine components were estimated with an accuracy of about 10-20 kHz. This is considerably worse than the instrumental linewidth of 2 kHz (FWHH) [3] . A example is shown in Figure 2 . In the case of the 37C1,3 Cl-species only a few line were observed in the scan and we decided to restrict our analysis to the two most abundant isoto pomers. The hfs was analyzed using the programs Q4 [4] and Q4FIT which perform first order calculations for two equivalent or nonequivalent nuclei in the ( (/,,/2)/, J)F coupling scheme. A program for a more exact treatment by diagonalization of complete F blocks which would also allow for the determination of more than one off-diagonal element of the coupling tensor is under development [5] but not yet available. Therefore the observed-minus-calculated values are much larger than the experimental uncertainty. The Table 5 . Hyperfine free line centers of 35C1,37Cl-l,l-dichloro-2,2,2-trifluoroethane. For a list of symbols see Table 4 . Table 7 . Assumed (a) and fitted (f) structural parameters. The agreement between observed and calculated rotational con stants of both isotopomers is better than 0.1 MHz. A global Cs symmetry and a local C3v symmetry at the CF3 group were presupposed. Table 3 . With the hypothetical center frequencies (Table 4  and Table 5 ) of the hyperfine patterns we fitted the three rotational constants of both isotopomers using program ZFAP4 [6] . Due to the limited number of transitions no attempt was made to fit centrifugal dis tortion constants. The results are given in Table 6 .
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Discussion
The rotational constants of l,l-dichloro-2,2,2-trifluoroethane were used to fit some of its structural parameters. Therefore a global Cs symmetry of the molecule and a local C3v symmetry for the CF3 group were presupposed. Due to a lack of sufficient data we decided to fix the C -C and the C -H bond distances and the C -C -H , C -C -F , and C -C -C l angles at reasonable values. The C -C l and C -F distances and the C l-C -C l angle resulting from the fit are fully compatible with the structural data of similar molecules like CF3-CC13 and CH3-CHC12. The as sumed and fitted structural parameters are summa rized in Table 7 . Using these data the rotational con stants of both isotopomers are reproduced within less than 0.1 MHz.
The quadrupole coupling constants are well deter mined but less accurate than it is usually expected when obtained from MB-MWFT spectra. The main reason is that due to the low symmetry of the molecule three off-diagonal elements of the coupling tensor have to be taken into account for an exact analysis. This was not possible for reasons given above. Instead all off-diagonal elements of the coupling tensor were neglected and a first order treatment was used. Al though the individual observed-minus-calculated val ues are rather large the high number of measured components allowed the determination of coupling constants with a reasonable accuracy. A further prob-lem is the presence of fluorine spin-rotation coupling which caused an additional splitting of many chlorine hyperfine components. In such cases the Fourier transformation of the free induction decay was per formed with only 2 or 4 K data points of a total of 8 K points. In the resulting spectra the individual lines are considerably broader and narrow multiplets become one roughly intensity weighted broad line. This also reduced the accuracy of the frequencies used in the fit.
No evidence was found for internal rotation of the trifluoromethyl group. This would have caused very narrow A-E splittings of each hfs component. No such splittings were found within the lines up to J = 5 which indicates that the barrier to internal rotation is rather high.
